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(54) STABLE ANALYSIS OF COMPLEMENTARY BASE PAIR STRUCTURE OF OLIGORI 

(57) Abstract : 

PURPOSE: To estimate the stability of the subject complementary 
base pair structure by obtaining the change of enthalpy, entropy or 
free energy followed by formation of a complementary base pair 
structure of an oligo NRA and a complementary ol igo DNA by a 
nearest-neighbor base parameter. 

CONSTITUTION: The stability of a complementary base pair structure 
of an oligo RNA/an oligo DNA is estimated by obtaining the change 
of an enthalpy (AH°), entropy (AS°) or free energy (AG°37) 
followed by the formation of the complementary base pair structure 
of an ol igor ibonucleotide of the formula N1, N2. . . Nn and an 
ol i godeoxyr i bonuc leot ide having a base sequence complementary with 
it according to formula II [N is four kinds of bases A, G, C and V 
constituting the o I i gor i bonuc I eot i de ; (i) is 1, 2,...n; (n) is a 
positive integer; X(NiNi+1) is a parameter value of formula I 
against the change of AH° , AS° or AG°37 followed by the formation 
of the complementary base pair structure of an o I i gor i bonuc I eot i de 
NiNi+1.) of a dimer and the nucleotide; Y is a starting value.] by 
using a nearest-neighbor base parameter of formula I. 
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N.*i) (1=1, 2, -, n-D RtfJiil&BYOtt&fflUT 

2 (X (NiNm) } +Y 
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[#ff»#©«ffl] 
^T. NiN 2 - • • N.TfSSn-S^U^'J^^i'W^ 

S _1 {X (N.N, + 1 ) } +Y 
i=l 



(1) K:«£rjT*«)*rt*1»«t'r4*'J^'J#^d' 

(i) 



fiU Ni (i=l, 2, -, d: n«IElE8) tt. ^U^'J 
#5f W*5 1 H*«!J*T*4a©i»A, G, C, U© 
Wfn***U X (NiNuO (1=1, 2, -,n-l) 

v*5- YnM&muzmtomti 2 »#©*'j :w*-> 

-5*1 H^-r/l7^-^©fflT*5. ET^Tfatt, X 
(N1N2) , X (N 2 N 3 ) , -, X (N.-iN.) © (n 



*-l) i@©?DSrt5Ci:&.m*-rs„ YttX>* 

U &£©&&##«:, lSC»75t5' **SffiiJ. St* 
3' **4g&&U *l(C^Lfcffl©*fili, AH' # 
kcal Ml- 1 . AS' ^ cal mo 1 " 1 k" 1 . AG 1 37^ kca 
1 mol^T&S. 



an 



HE 



AH 1 



AS" 



AG e 



rAA/dTT 


-7.8 


-21.9 


-1.0 


rAC/dGT 


-5.9 


-12.3 


-2.1 


rAG/dCT 


-9.1 


-23.5 


-1.8 


rAU/dAT 


-8.3 


-23.9 


-0.9 


rCA/dTG 


-9.0 


-26.1 


-0.9 


rCC/dGG 


-9.3 


-23.2 


-2.1 


rCG/dCG 


-16.3 


-47.1 


-1.7 


rCU/dAG 


-7.0 


-19.7 


-0.9 


rGA/dTC 


-5.5 


-13.5 


-1.3 


rGC/dGC 


-8.0 


-17.1 


-2.7 


rGG/dCC 


-12.8 


-31.9 


-2.9 


rGU/dAC 


-7.8 


-21.6 


-1.1 


rUA/dTA 


-7.8 


-23.2 


-0.6 


rUC/dGA 


-8.6 


-22.9 


-1.5 


rUG/dCA 


-10.4 


-28.4 


-1.6 


rUU/dAA 


-11.5 


-36.4 


-0.2 


IB & 


1.9 


-3.9 


3.1 



[ w*s 2 ] m 1 \zmm vrct u i u * v* 

JS©3(»»3l[ttt^«lf**tt-6ViT, ffifBX (Ni N 
im) (1=1, 2, n-1) RtfY©ttil/r*lfc3Sl/ 



#3' *W«&£U 3J2t*bftf(D*tttt, AH 0 
rt* kcal mol- 1 , AS 0 ** C al mol^k" 1 , A G° * 7 ifi k 
cal laor 1 ^^ 



[*2] 



E *l 



AH 0 



AS 0 



AG 0 



rAA/dTT 
rAC/dGT 
rAG/dCT 



-8. 1 — 7. 5 
-6.2—5.6 
-9.4—8.8 



-23. 2—20.6 
-13.6—11.0 
-24. 8—22.2 



-1. 1—0.9 
-2. 2—2.0 
-1.9—1.7 
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rAU/dAT 


-8.6—8.0 


-25. 2 — 


-22.6 


-1. 0—0,8 


rCA/dTG 


-9. 3—8. 7 


-27. 4 — 


-24.8 


-1. 0—0.8 


rCC/dGG 


-9.6—9.0 


-24. 5— 


-21.9 


-2. 2—2.0 


rCG/dCG 


-16.6—16.0 


-48.4— 


-45.8 


-1. 8—1. 6 


rCU/dAG 


-7. 3—6. 7 


-21. 0— 


-18.4 


-1.0—0.8 


rGA/dTC 


-5. 8—5. 2 


-14. 8— 


-12.2 


-1.4—1.2 


rGC/dGC 


-8. 3—7. 7 


-18. 4— 


-15.8 


-2. 8—2.6 


rGG/dCC 


-13. 1—12. 5 


-33. 2— 


-30.6 


-3.0—2.8 


rGU/dAC 


-8. 1—7. 5 


-22. 9— 


-20.3 


-1.2—1.0 


rUA/dTA 


-8. 1—7. 5 


-24. 5— 


-21.9 


-0. 7—0. 5 


rUC/dGA 


-8. 9—8.3 


-24. 2— 


-21.6 


-1.6—1.4 


rUG/dCA 


-10. 7—10.1 


-29. 7—27.1 


-1. 7—1. 5 


rUU/dAA 


-11. 8—11. 2 


-37. 7— 


-35.1 


-0. 3—0.1 


N & 


1. 6-2.2 


-5. 2- 


-2.6 


3.0-3.2 



[0 0 0 1] 

FXli R N A^ntffiffi/ftt 'J u ? w 

fe&ZI-MtZljmiZMtZ. 20 
[00 0 2] 

[ft*©ftffi] XVlVftzt^t^VXteRNAtf* 

[0003] t^du^^^ut^vnoLomm.m 
Lmm&mm7&zMfcTzt£<Dmm)&&*iKy 30 

*-5>%%^Xft?ZttfrZ (S. M. Freier et al., 
Proc. Natl. Acad. Sci. USA 83#, 9373-93771(198 
6); D.H. Turner, N. Sugimoto, S. M. Freier, Ann.Re 
v. Biophys. Biophys. Chem. 17#, 167-192HU98 
8)) . *©Wffltt#IS»S>nTV>3 (##iIE, SsWk 
3 33#, 61-67M(1993)] . 

[0 0 0 4] :*U:*x**5' I J#S£l/:*? 1 F£3l/© 

■5 (K. J. Breslauer et al., Proc. Natl. Acad. Sci. 
USA 83#, 3746-37501(1986)] . 
[0 0 0 5] 

jttSWMaoftftttOTaiK^^Ttt. T.D. Yager and* 

5MX (NiNi + i) } +Y 
i=l 



* P.H. von Hippel©;£j£ (Biochemistry 30#, 1097-11 
18HQ99D) *C-e«*«nTV»4^5^- 

[0 0 0 6] 

\z ttffi w*mm mm & t> t> * u it** u * 

K*^TRNA/DNAOffi|0*S«)*l|jSl»i 

*»«ao»*K:ff5x>i';ni-o»fc (x>*JH£ 

K-fcfc (X> h D KHl^#IE©«T!e»«***V» 

azftft) , ifix*;p*-&{fc <a*x*JMr-«fl: 

*t £©MT # t»H £5fcJ© t <fc o TWT £ 

[0007] N1N2 • • • N.-e^snstfUrfutf* 
tt*a (i) rc«oT#a&*i*. 

[0 0 0 8] 

(1) 



[0 0 0 9] fflU N, (1=1, 2, n: ottESft) 50 tt. *U =f'J #7 ? F**MW* 4ffl©£*A, 



-633- 



(4) 



8-3 17 7 90 



G, C, UOV>1*n*»**U X (NiNi*i) (i=l, 
2, -,n-l) tt> 2«#<O^Urf , J^^U*9 1 HNiN 

X (NiNi) , X (N 2 Ns) , X (N.-iN.) © 
(n-1) jHoftttaniSASc-r*. YtiS 

[ooio] *^wcii> «ifii«»»*7 ! ;nc#»tt 



20 

* 

can 



(AH" T^T) . X>hntf-^lb (AS" 
T) . fttfB*x*;M*-*fls (AC 3 7T^f) ©fit 

3' *ttfa«£-r. *&. *lfc*l,£tt©JiMfcttAH 
° # kcal nor 1 . AS' ifi cal mol-'k 1 , AG" srtf 

kcal mol" 1 "c?$>5. 

[0 0 11] 



sh n 


AH° 


AS° 


AG 6 


rAA/dTT 


-7.8 


-21.9 


-1.0 


rAC/dGT 


-5.9 


-12.3 


-2.1 


rAG/dCT 


-9.1 


-23.5 


-1.8 


rAU/dAT 


-8.3 


-23.9 


-0.9 


rCA/dTG 


-9.0 


-26.1 


-0.9 


rCC/dGG 


-9.3 


-23.2 


-2.1 


rCG/dCG 


-16.3 


-47.1 


-1.7 


rCU/dAG 


-7.0 


-19.7 


-0.9 


rGA/dTC 


-5.5 


-13.5 


-1.3 


rGC/dGC 


-8.0 


-17.1 


-2.7 


rGG/dCC 


-12.8 


-31.9 


-2.9 


rGU/dAC 


-7.8 


-21.6 


-1.1 


rUA/dTA 


-7.8 


-23.2 


-0.6 


rUC/dGA 


-8.6 


-22.9 


-1.5 


rUG/dCA 


-10.4 


-28.4 


-1.6 


rUU/dAA 


-11.5 


-36.4 


-0.2 


IB 


1.9 


-3.9 


3.1 



[0012] mi\z*?m<Dttt>Q\zx<Dm2\z 



[0 0 13] 



C*2) 



E M 



AH" 



AS' 



AG 0 



rAA/dTT 


-8. 1—7.5 


-23. 2— 


-20.6 


-1.1—0.9 


rAC/dGT 


-6.2—5.6 


-13. 6— 


-11.0 


-2.2—2.0 


rAG/dCT 


-9.4—8.8 


-24. 8—22. 2 


-1. 9—1.7 


rAU/dAT 


-8.6—8.0 


-25. 2— 


-22.6 


-1. 0—0.8 


rCA/dTG 


-9. 3—8. 7 


-27.4—24.8 


-1.0—0.8 


rCC/dGG 


-9.6—9.0 


-24. 5— 


-21.9 


-2. 2—2. 0 


rCG/dCG 


-16.6—16.0 


-48. 4~- 


-45.8 


-1. 8—1.6 


rCU/dAG 


-7. 3—6. 7 


-21. 0— 


-18.4 


-1.0—0.8 


rGA/dTC 


-5. 8—5.2 


-14. 8— 


-12.2 


-1.4—1.2 


rGC/dGC 


-8. 3 — 7. 7 


-18.4— 


-15.8 


-2. 8—2.6 


rGG/dCC 


-13. 1—12.5 


-33.2— 


-30.6 


-3. 0—2.8 


rGU/dAC 


-8. 1—7. 5 


-22.9—20.3 


-1. 2—1. 0 
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rUA/dTA -8.1—7.5 -24.5—21.9 -0.7 — 0.5 

rUC/dGA -8.9—8.3 -24.2—21.6 -1.6—1.4 

rUG/dCA -10. 7—10. 1 -29. 7—27. 1 -1. 7—1. 5 

rUU/dAA -11.8—11.2 -37.7—35.1 -0.3—0.1 

m & 1.6-2.2 -5.2—2.6 3.0-3.2 

[0016] ±m<Dmffimmz*m*)$z z 
io ytwtrnmytm&ffl&tBm (Bawwwu-3 2 

0 OWU-3 2 1 0) TMfcbfc. 

n-6«*i«»«£3 Loss • 
m*(DMm\z&tf%®ytm*. tmo.sxtti.ox:® 

W^-(?fflflE**ft**&^63l*Lfc. £<Dft B4« 
fPBff«0SPR-7XttSPR - 1 OM^yn^^v- 

OPC-9 8 0 l3>Ka^tfflV^ JSS&^&TS 

a? a^u u^dfttcnftfift (t.) *BEfc*ftb&* 

ft CM. Petersheim and D. H. Turner, Biochemistry 2 
256-263HQ983); N. Sugimoto et al., Chem. Le 
tt.9-12H(1991)] lCfcTife£L£o 
[0 0 17] Turner &fc<fcS*5C (2) CD. 

H. Turner et al., Landol t-B0rnstein Nucleic Acids 
(W. R. SaengerJB)lc# 3.6^ Berlin Germany (199 

o)] fcfujHUT, #wu£mm<Di»mz#*>x>9)v 

fcf-Sft (A H° T*-r) R«X>hDt:-«ft (AS 



[0 0 14] 

[«Kff] BIT, *««lCctO*SM!*a6t*#»K 

=TU#^^ FRtf* U ^r**^ 'J #2 * 
PS, H*tt*3Wfflbfc*X*D75^httT^J*l/ 
fc (F. Eckstein ft Oligonucleotides and Analogue 
s: A Practical Approach, IRL Press, 1991^; S. Agr 
avalft Methods in Molecular Biology 20# Protocol 
s for Oligonucleotides and Analogs, Humana Press, 
1993^) o ^*"?ff6nfctttHi, W&9<y<b*Lv7 
nvZK—WvV (C-18 Sep-Pak#- HJy>\ 
Waters&K) *«ViT»« ■ KBU KT<0*»JCfflVi 

[0 0 15] ttffttfctt, fi^lMNaC 1/1 0m 
MNa2HPO</l mMN a 2 EDTA^^&t). 

wftanr^s^y^^i/^Ffttfy^^i/*? 

FO^BBfcfift CE. G. Richards, Handbook of Bioc 
hemistry and Molecular Biology: Nucleic Acids (C. 
D. Fasman ed.) 3rd ed., Vol.1, pl97, CRC Cleveland 

OH J &bt\Z, *iS*5E«ft*fflV^*tt [N.Sugimo 
to et ah, Biochemistry 25#, 5755-5759H (1986)] 

ft *nfc*Mfc* U =fx^+ v U £ F tt> 

m®wt^zft?n<Dm&*m\z\zfzz&5\zm$i> * 

T.' l = {R 1 n (Ct/4) + AS° } /AH° (2) 
ffctoS, T.- l ©t*ln (C./4) OffiKttbT:/ 3 7t:fc*Jt*e*X*;V*-*ft (AG 

Uy ht ZZ.t\Z£K), AH 0 <hAS° COjB^SfflL 0 3 7 T^T) <0<l**86&, 

fc. Sfc, AH 0 £AS 0 £>ffi£, (3) {CftAT* 

AG 0 37 = AH 0 - (3 7.0 + 2 7 3.1 5) AS° (3) 



[0018] mwz, mm&Mmmztf, 

*l/*?F*6a*-*a»*fc*»T»*Cfc*«B 40 

-rafcat, *vzivtfx>;u*?}*t*n\zftm'&* 

rCU/dAG rUU/dAA 
rCG/dCG rGC/dGC 
[0 0 19] ZZLT?, rttUaR^irl/^F*, dttx 
**^U#5tjrl/*?Ft*U *a«©*6rWtt, tt 
C»#5' **ft *£rt*3' *««aH/TV>«. 0 50 



(CUUACGCU) /d (AG C GTAAG) 
*^&^8»#:C0-m^ C^Tr (CUUACGC 
U) 0d (AG C GTAAG) i: 5 ' ft 

*»**3' *8Tfc£] £ 

r (CUACGCUU) /d (AAGCGTAG) 

fc^cD7aTS$n^>o 

r UA/dTA rAC/dGT 
r CU/dAG 

lte, r (CUUACGCU) /d (AGCGTAA 
G) **S&*8S#:0-fi«a:, r (CUACGCU 
U) /d (AAGCGTAG) *Sfc*8*ft0-»B 



-635- 



(6) 



«fSB¥8-3 1 7 7 9 0 



10 



CtH>T\ **Tf»&nfcl&*£ (2) ^(CfifoT^P 

Ct <hbfc<h£, 1 0 0 Ottbfcttfc 

5. (♦) ttr (CUACGCUU) /d (AA 

GCGTAG) \Z#?Z>7Uy hT&O, (+) Br 
(CUUACGCU) /d (AGCGTAAG) fc»"T 



* [0020] Hifttfa»e (2) , o) aicto, * 

n-fttfc^T-tOAH 0 , AS 0 , AG 0 37, StfT 
.S*»fctc:5, ffi#0>MB&* 3. 8%, 3.3%, 
6. lXfttf2. 7t^Tff1*> #*K/hS*o&. 

CD A H° , AS° , AG 0 37, R^T.^SteLTJtft 

*0#ffitt, AH 6 ^ kcal mor 1 , AS 0 # cal mol 
" 1 K" \ AG 0 37^ kcal mol" 1 , T.j&^CT?*^. 

* 10 [0 0 2 1] 

C*3) 

AH 0 AS 0 AG 0 37 T. 



[1] r (CUACGCUU) /d (AAGCGTAG) -54.3 -153 -6.8 38.9 

r (CUUACGCU) /d (AGCGTAAG) -52.3 -148 -6.4 36.2 

[2] r (ACCGCA) / d (TGCGGT) -45.4 -126 -6.4 36.1 

r(GCACCG)/d(CGGTGC) -49.7 -141 -6.2 34.8 

[3] r(CACGGC)/d(GCCGTG) -48.9 -135 -6.9 39.5 

r(GGCACG)/d(CGTGCC) -51.8 -144 -7.3 41.5 

[4] r (AAGCGUAG) /d (CTACGCTT) -67.2 -192 -7.8 43.1 

r (AGCGUAAG) / d (CTTACGCT) -60.1 -170 -7.3 41.1 

[5] r (AGUCCUGA) /d (TCAGGACT) -54.7 -155 -6.7 37.9 

r(CUGAGUCC)/d(GGACTCAG) -60.8 -171 -7.8 43.4 



[6] r(GAGCCGUG)/d(CACGGCTC) 
r(GCCGUGAG)/d(CTCACGGC) 
[0 0 2 2] MftRHtt. AH 0 ifi±4%. AS° tfi± 
A%, AG 0 3iifi±S%, T.*«± 2 MMSl 

X* 2 V*? FotHUEt 1 0 0 u Mt bTtr^bfco 
^ 3 * 6 W*>&«fc 5 IC, [1] ~ [6] ©fcfcHC* It* A H 
0 , AS\ AG 0 3 7 &i;T B COgSB¥^WIC^T* 

[0 0 2 3] ^©«fc5fcl/TftiE»*S» : E7 s ;KZ)W3S 

«3-ijrMWfKBW AH 0 



-67.3 -187 -9.5 51.4 

-71.4 -199 -9.7 51.4 

St5AH° , AS 0 , AG 0 3 7 RtfT.<04t£jBJ£b 
fc„ i!Sm^*4lC*To TCACAGJ J^S 

TGUUGGUUGGUUGJ £TCDitf££> 6 SORN 
ABJlOfclJMtt. Hall et al. Biochemistry 30, 106 
06-10613 (1991) RZS Ratmeyer et al. Biochemistry 3 
0, 5298-5304(1994) \ZX Z> &<Z)T&£« &4*<Mly 

nrtoMK^^Tttnar*. ssiottii ah 

0 kcal mol" 1 , AS 0 cal mol-'K' 1 , AG 0 nlfl 
kcal mol" 1 , T.**t:T*5. &*3, S4<D£ffltt* ffi 

Tl*3. fot, «*«»4«(D*lff©*ffl[tt. r 
(AGCCG) /d (CGGCT) »«P*©#/t 7 ;* - 

[0 0 2 4] 



C3S4] 
AS 0 



AG 0 



Ta 



AGCCG -41.6H0.8) -116 (-115) -5. 7( -5.2) 30.8(27.2) 

CGGCU -45.8H2.2) -132(-120) -4 9 ( -5.1) 26.1(26.7) 

GGUGG -46.0H1.9) -132(-118) -5. 2( -5.4) 28.0(28.8) 
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12 


ACCGCA 


-45.4 


(-46. 6) 


-126 


(-130) 


-6.4( 


-6.4) 


36.1(36. 0; 


CAAUCG 


-46.7 


(-48. 1) 


-140 


(-146) 


-3.3( 


-2. 9) 


16.9(15. i; 


CACGGC 


-48.9 


;-5o. i) 


-135 
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13 14 

CGCUGUUAG -67. 7 (-76. 0) -193 (-221) -8. 0 ( -7. 5) 44. 0 (41. 0) 

CUAACAGCG -70. 8 (-69. 0) -199 (-195) -9. 0 ( -8. 6) 48. 1 (46. 5) 

GCCAGUUAA -63. 1 (-68. 4) -179 (-197) -7. 7 ( -7. 3) 42. 7 (40. 7) 

GUAACAGCG -77. 5 (-69. 8) -221 (-197) -9. 1 ( -8. 8) 47. 8 (47. 4) 

UUAACUGGC -67. 3 (-69. 3) -189 (-195) -8. 9 ( -8. 9) 48. 3 (47. 9) 

ACGUAUUAUGC -95. 4 (-90. 2) -279 (-261) -9. 1( -9. 3) 45. 6(46. 6) 

GCAUAAUACGU -97. 3 (-85. 1) -282 (-244) -10. 0 ( -9. 4) 48. 4 (47. 7) 

AAUGGAUUACAA -90. 7 (-93. 2) -260 (-267) -10. 2 (-10. 3) 50.2(50.1) 

AUUGGAUACAAA -93. 6 (-93. 2) -267 (-267) -10. 8 (-10. 3) 51.9(50.1) 

GUCAGGAAUCUG -79. 8 (-93.0) -220 (-260) -11. 4 (-12. 3) 57.4(57.5) 

UUGUAAUCCAUU -76. 9 (-98. 4) -221 (-292) -8. 5 ( -7. 9) 45. 4 (41. 4) 

CACAG -31.3(-31.1) -90. 6 (-91. 9) -3. 2 ( -2.6) 7.2(2.2) 

CUGUG -31. 0 (-33. 7) -90. 6 ( -102) -2. 9 ( -2. 1) 4. 5 ( 0. 7) 

CAACCAACCAAC -117 (-84. 8) -326 ( -231) -15. 9 (-13. 1) 64. 0 (63. 0) 

CUUCCUUCCUUC -73. 8 (-98. 0) -206 ( -287) -9. 9 ( -8. 9) 51. 9 (44. 7) 

GAAGGAAGGAAG -108 (-90. 9) -292 ( -244) -17. 4 (-15. 0) 71. 8 (69. 3) 

GUUGGUUGGUUG -112 (-112. 8) -311 ( -327) -15. 5 (-11. 4) 64. 1 (51. 0) 

[0 0 2 5] JH^K^tt, AH 0 ffi± 4 AS° ffi± * [0 0 2 6] *fc, * 1 fc«Lfc*5Mlfc ±«*5E*^ 

4%, AG 0 irtf±8X. T.#±2XTNfc«. MMSl 7*-*RtfB#0tt*ffl^T, 4^#»tffc*rr* 

irr.tt, ^u^u^^i/^Hi^u^r**^ 1 ; 20 ah° , as°, AG o i7StfT.©tsiE(i)a 

#^^U^F©tt«flEei 0 O/iMiLTtUU/fc. Kg^TfWLfc. flIAfi, S^CO TAGCCGj , 

2in60*ft**»K:» #«»ft*a*ttCJ:oT16 fttbftftHiKJtStr (AGCCG) /d (CGGC 

ll^)y 'J ^ F/yrt + y U ^ l/tf T) tt, 5fcO)<t5ftftiS»«Sj*©fDt«toT*Sn 

H«S*fROT^HTfC»*r^AH e , AS 0 , AG 0 3* 

r (AGCCG) /d (CGGCT) = r (AG) /d (CT) +r (GO /d (GC) +r (CC) /d (GG) +r (CG) /d (CG) 

&ffcAH° tt«l©7 , «5^-^**flB^T*©J:'5fctHK 

AH 0 =AH° (rAG/dCT) + AH 0 (rGC/dGC) + A H ° (rCC/dGG) 
+ AH° (rCG/dCG) + AH° (BSi&) 
= -9.1-8.0-9.3-16.3+1.9 
= -40.8 

[0027] mm\z, x>bu\f-mtAs° , gsx ★«6ffl^r*©«t5Ktwan*. 

AS 0 = AS° (rAG/dCT) + AS° (rGC/dGC) + A S ° (rCC/dGG) 
+ AS° (rCG/dCG) + AS° (TO) 
= -23.5-17.1-23.2-47.1-3.9 
= -114.8 
= -115 

AG 0 3 7 =AG° (rAG/dCT) + AG° (rGC/dGC) + A G ° (rCC/dGG) 
+ AG° (rCG/dCG) + AG° (BBJ&) 
= -1.8-2.7-2.1-1.7+3.1 
= -5.2 

T„ = [ {R 1 n(C./4) + AS° } /AH° -273.15 

= [ (1.9872X 1 n (100 X 10" 6 /4) -114. 8} /(-40.8X10 3 )] " l -273.15 
=300.3-273. 15 
=27. 17 
=27.2 

[0 0 2 8] d©±3fclxT*«9BK«t**l<0^5^ ttnmtm&titnyvmmt, AH 0 fc»LTtt 

-^Sffl^Tfh»L&ie**tta©a4fC*y3-C*L 50 ±7. 5%, AS 0 lC*fLT«±8. 5%, AG° itES* 
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LT\Z±7.0%, TJC#LTtt±2. lTCTfcD, * 

[0 0 2 9] *fBWfcck*^5^-^«i:ffi*©^5^ 
-^«OJt«©fc»lC, AG 0 3 7 (Z)*a'Jfict> ^li:^ 
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CProc. Natl. Acad. Sci. USA 83, 9373-93 
77(1986)] ftfflUfctUMt Von HippelKJ;*/^*- 
* [Biochemistry 30#, 1097-1118H<1991)] Sffl^fc 

[0 0 3 0] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows tne word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The maximum contiguity base pair parameter shown in a table 1 is used, and it is N1N2... How to predict the structural 
stability of complementary base pair structure of the oligo ribonucleotide / oligodeoxyribonucleotide characterized by asking for 
change of enthalpy accompanying formation of complementary base pair structure of oligo ribonucleotide expressed with Nn, and 
oli|odeoxyribonucleotide which has a complementary base sequence in it, entropy, or free energy according to a degree type(i). 

2 {X (NiN, + i) } + Y (1) 
i-1 

However, nickel (n: [ i= 1, 2, ~, ] n is a positive integer) Either of four sorts of bases A, G, C, and U which constitute oligo 
ribonucleotide is expressed. X (NiNi+1) (i= 1, 2, --, n-1) It is the value of a parameter shown in enthalpy accompanying 
complementary base pair structure formation with oligodeoxyribonucleotide of a dimer complementary to a base sequence of an oligo 
ribonucleotide NiNi+1 and this nucleotide of a dimer, entropy, or a table 1 to change of free energy. The sum shown by sigma means 
taking the sum of an individual (n-1) of X (N1N2), X (N2N3), --, X (Nn-INn). Moreover, in case Y asks for change of enthalpy, 
entropy, or free energy, respectively, it is a value which is used for each and which is displayed as initiation into a table 1 , For an unit 
of a value which r expressed ribonucleotide, d expressed deoxyribonucleotide, the start expressed a five prime end side, and, as for 
how to locate a base in a line, the back expressed a three-dash terminal side in a table 1, and was shown in a table 1, deltaH degree . 
kcal mol-1 and deltaS degree cal mol-lk-1 and deltaG degree37 It is kcal mol-1. 
[A table 1] 

** A train deltaH degree deltaS degree deltaG degree37 rAA/dTT - 7.8 - 21.9 - 1.0 rAC/dGT - 5.9 - 12 3 - 2 1 

rAG/dCT - 9.1 - 23.5 - 1.8 RAU/dAT -8.3 - 23.9 - 0.9 RCA/dTG -9.0 - 26.1 - 0.9 rCC/dGG -9.3 -23.2 - 2.1 RCG/dCG -16 3 - 47 1 - 
1.7 RCU/dAG- 7.0-19.7- 0.9 RGA/dTC - 5.5 -13.5 -1.3 RGC/dGC -8.0-17.1 -2.7 rGG/dCC -12.8-31 .9-2.9 rGU/dAC -7.8-21 6 - 1 1 
RUA/dTA -7.8 - 23.2-0.6 rUC/dGA - 8.6 -22.9 - 1.5 rUG/dCA -10.4 -28.4-1.6 rUU/dAA -1 1.5 -36.4 -0.2 Open ** 1.9 -3.9 3.1 [Claim 
2] It is. a method of predicting the structural stability of complementary base pair structure of the oligo ribonucleotide / 
oligodeoxyribonucleotide indicated to claim 1 - As said value of X (NiNi+1) (i= 1, 2, -, n-1) and Y How to predict the structural 
stability of complementary base pair structure of the oligo ribonucleotide / oligodeoxyribonucleotide characterized by using a numeric 
value between maximum number values shown in a table 2 instead of and the minimum numeric values. [ a numeric value shown in a 
table 1 ] In addition, for an unit of a value which r expressed ribonucleotide, d expressed deoxyribonucleotide, the start expressed a 
five prime end side, and, as for how to locate a base in a line, the back expressed a three-dash terminal side in a table 2, and was 
shown in a table 2, deltaH degree . kcal mol-1 and deltaS degree cal mol-lk-1 and deltaG degree37 It is kcal mol-1. 
[A table 2] 

** A train deltaH degree deltaS degree deltaG degree37 rAA/dTT - 8.1-7.5 - 23.2-20.6 - 1 1-0 9 

rAC/dGT - 6.2-5.6 - 13.6-1 1.0 - 2.2-2.0 rAG/dCT - 9.4-8.8 - 24.8-22.2 - 1.9-1.7 rAU/dAT - 8.6-8.0-25.2-22.6-1.0-0.8 
rCA/dTG - 9.3-8.7-27.4-24.8-1.0 - -0.8 RCC/dGG - 9.6-9.0-24.5-21.9 - 2.2 - -2.0 RCG/dCG -16.6-16.0 -48.4-45.8 - 1.8-1 6 
RCU/dAG-7.3-6.7 - 21.0-18.4- 1.0-0.8 rGA/dTC - 5.8-5.2 - 14.8-12.2 - 1.4-1.2 rGC/dGC-8.3-7.7 - 18.4-15.8 - 2.8-2 6 
RGG/dCC -13.1-12.5 -33.2-30.6 - 3.0-2.8 rGU/dAC - 8.1-7.5-22.9-20.3 - 1.2-1.0 RUA/dTA - 8.1-7.5-24.5-21.9 -0.7-0.5 
RUC/dGA -8.9-8.3-24.2-21.6-1.6-1.4 rUG/dCA- 10.7- 10. 1-29.7-27.1 -1.7-1.5 rUU/dAA -11.8-11.2 -37.7-35.1 -0.3 - -0.1 
open** 1.6-2.2-5.2-2.6 3.0-3.2 



[Translation done.] 
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